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Assuming that the circuit contains only a single spark gap of constant
length, the voltage amplitude must remain constant. If then the
current amplitude is varied by changing the coefficient of self-induction
of the circuit, then it follows from (1) that

If, on the other hand, the self-induction is kept constant and the current
varied by changing the capacity, we have

1 [is]

Thus an increase in the self-induction of the circuit as in the first case
causes an increase in the gap resistance, while an increase in the capacity
reduces the gap resistance.
It follows that within the limits for which the relation (1) holds, the
spark-gap decrement is practically independent of the
capacity and self-induction of the circuit, being de-
termined only by the gap itself.
6. The gap resistance and decrement are however
not independent of the resistance of the circuit, "both
increasing for an increase of the circuit resistance.
c. The effect of the gap itself upon the gap resis-
tance depends upon :
1.  The material of the electrodes.
2.  The form of the gap, and if the electrodes are
spheres, upon the radius of these.
3.  The gas or medium through which the spark passes, and
4.  The length of the spark.
As to the material of which the electrodes are made, it has been
found that copper and silver cause a very high, magnesium, tin and zinc,
a very low resistance, while aluminium stands between these groups.
The radius of spherical electrodes, particularly for long sparks,
greatly affects the gap decrement; the latter is much smaller with balls
of large radius than for small spheres, the gap length being the same
throughout. For disc-shaped electrodes the decrement is practically
the same as for spheres of very large radius.
If the gap medium is hydrogen, a very high decrement is obtained, it
being less with illuminating gas, carbon dioxide, air, oxygen and par-
ticularly low for sulphur dioxide.
For the same electrodes, i.e., of a given material and radius and for
a given gas in the gap, the decrement becomes larger as the discharge
voltage becomes smaller for a gap of constant length; or, again, with
constant voltage the gap decrement becomes smaller as the gap is
shortened.